The investigation of coherent backscatter of microwave signals from the ocean surface to better understand the effects of surface motion on synthetic aperture radar images.
Objective
To analyze the behavior of coherent electromagnetic backscatter from the ocean surface for a dual frequency dual polarization radar. Frequency and polarization diversity provides a picture of the mechanisms involved in the microwave backscatter. In this study, data was obtained from various UMass radar systems to obtain extensive radar observations of the ocean surface at the FPN research tower, in the North Sea, Germany. Some of the results were reported in the publications listed at the end of this report.
Approach
We have fabricated two radars for the FPN research: The first sensor, operates at both C-band and X-band, and the second is a Ka-band Scatterometer. Both instruments obtain radar returns for all combinations of linear polarizations. While PolScat can measure the radar reflectivity of an ocean surface area for co-and cross-pol within 40 pa at two frequencies by using a specially designed switching matrix, the Ka-band Scatterometer must be mechanically re-configured for different polarization settings (e.g. VV, HH or HV). Both radars are capable of high speed sampling of the returned signal, PolScat at 50 pj and the Ka-band radar at 10 ms, so that the effects of surface motion may be oversampled. The radars are configured so that they may simultaneously look at the same footprint. This allows us to produce data covering a wide frequency range at all polarization combinations with common ocean surface parameters and ground truth measurements.
Research results obtained during the ONR-sponsored CLT experiment with a SteppedFrequency AK (SFDK) radar system were also reported during this research effort. This frequency-agile C-Band system is capable of measuring ocean surface currents by use of the dual-frequency AK technique.
Another sensor, whose data are used to improve better understanding of the SAR imagery of the ocean, was also developed during this reporting period. The FOcused Phased Array Imaging Radar (FOPAIR) system was developed by Quadrant Engineering in cooperation with MIRSL. It uses a 128 element receiver array to resolve small pixels within the irradiated footprint of a single, broad-beam, transmitting antenna. FOPAIR is capable of rapidly imaging a surface with high (1m 2 ) spatial resolution and can, through repeated scans of the array, capture temporal changes of the surface that occur. These images are captured rapidly so that target or platform motion effects can be observed or eliminated. Furthermore, the focusing and calibration of FOPAIR is accomplished with software after the raw data has 2 been captured, thereby allowing array sidelobes to be controlled and for other advantages of digital beamforming to be exploited. FOPAIR development was supported by an AASERT
Tasks Completed
The Ka-band Scatterometer was refabricated and successfully tested in June, 1990 at the U.S. Army's Coastal Engineering Research Center's Field Research Facility in Duck, N.C.. Improvements were achieved both in the sensitivity and the measurement stability of this instrument. Also, the data acquisition system was redesigned to allow faster sampling (100 Hz) so that this sensor could be used for decorrelation studies of radar return signal at Ka-band. These upgrades are providing increased data quality during the SAXON-FPN experiment.
During the first half of 1990, PolScat was fully assembled, and preliminary field tests were performed. In August 1990, both sensors participated in the "dry-run" test for the SAXON- workshops where our progress results were presented. We have also presented these results on the several IGRASS conferences. Unfortunately, the UMass cross polarization measurements could not be compared to SAR measurements, which were to be provided by ERIM, because the SAR instrument was not sufficiently sensitive to make polarimetric measurements.
The FOPAIR system was completed during the summer of 1993, and it participated in 
